Intracellular communication is imperative for multicellular organisms. Such devices as synapses and gap junctions have been recognized for decades. Now Amin Rustom, Raiser Saffrich, Ivanka Markovic, Paul Walther, and Hans-Hermann Gerdes have described a new model of cell-to-cell communication.
Intracellular communication is imperative for multicellular organisms. Such devices as synapses and gap junctions have been recognized for decades. Now Amin Rustom, Raiser Saffrich, Ivanka Markovic, Paul Walther, and Hans-Hermann Gerdes have described a new model of cell-to-cell communication.
While looking at PC12 (rat pheochromocytoma) cells in the presence of fluorescently labeled wheat germ agglutinin, Rustom et at. observed relatively long connections extending between cells. These structures were 50 to 200 nm in diameter and up to several cell diameters in length and were named tunneling nanotubes (TNTs). TNTs were subsequently found connecting cultured cells from other lines. They were consistently positioned along the smallest distance between the cells, did not contact the substrate, and occasionally were branched. TNTs immunostained positive for actin, but did not contain microtubules. Scanning and transmission electron microscopy definitively established that a TNT represented a seamless continuity of the plasma membrane from one cell to another.
Does a TNT represent a residual structure from cell division? No, rather they appear to form actively between unrelated cells. Over a period of minutes, a cell formed filopodia-like protrusions thai appeared to be reaching out to another cell, like a blind person grasping for contact. Once one protrusion made contact, the other protrusions degenerated. A substance that depolymerizes F-actin (latrunculin-B) eliminated the TNTs, suggesting that actin-driven protrusions participate in TNT formation.
What is the purpose of a TNT? Interestingly, endosome-reiated particles could be seen to move in one direction along a TNT, at a rate of about 26 nm/second. However, smaller molecules, such as green fluorescent protein nor calcein (a small dye) did not appear to move between TNT-connected cells. So the TNT appears to be filled with F-actin that facilitates the transfer of relatively large structures between connected cells, but smaller molecules appear to be confined to their original cells. Several other experiments and observations were done by Rustom et at. that were consistent with this result.
TNTs appear to form as one of a few actin-driven protrusions that reach out to target cell(s), and once contact is made, the other protrusions disappear. Organelles, but not small molecules, can be unidirectionally transferred from the cell that presumably initiated the protrusion to the target cell. Biological and Physical Research (OBPR) has attacked fundamental problems of materials science. While the program's primary objectives are science-based and despite the fact that 90% of these programs concentrate on pre-cursor and theoretical research on the ground, NASA demands that there be a microgravity rationale driving the research.
miCROSCOPY TODflY September 2004
Downloaded from https://www.cambridge.org/core. IP address: 54.70.40.11, on 30 Nov 2018 at 21:00:36, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S1551929500056224 r * Intuitive Operation. Outstanding Productivity.
Expert Support.
X-RAY ANALYSIS X-RAY DETECTORS IMAGE ANALYSIS EBSD BY HKL

QP|G|T PRINCETON GAMMA-TECH
We understand how valuable your data and time are. That's why our systems are designed with a simple, intuitive user interface, making it easy for even novice users to quickly get up and running with minimal training time.
We take productivity a step further with software to reliably automate routine analysis tasks and generate concise reports.
We have a superior team of field service personnel, and an applications lab staffed by experienced microscopists to offer assistance with data interpretation.
Visit our website at www.pgt.com or contact us at (609) 
